In engineering and physical sciences, solitons and nonlinear evolution equations are of current interest. To the generalized reaction Duffing model, we report several families of exact solitonic solutions, including shock waves and bell-shaped waves. Some of the observable solitonic features are pictured out. In many fields of engineering and physical sciences, solitons and nonlinear evolution equations are a major subject. The generalized reaction Duffing equation By virtue of the generalized hyperbolic-function method [6] we assume that the exact solutions of (1) be
In many fields of engineering and physical sciences, solitons and nonlinear evolution equations are a major subject. The generalized reaction Duffing equation u tt + a u xx + b u + c u 2 + d u
covers such famous ones as the Klein-Gordon, Landau-Ginzburg-Higgs and 4 equations [1 -3] , where a, b, c and d are all constants. Several solitary-wave and periodic solutions of (1) have recently been reported in [4] . Topics on the Duffing equation in mechanical engineering can be seen, e. g., in [5] and references therein.
In this paper, we investigate (1) for its solitonic features by considering the general case a 6 = 0, d 6 = 0.
By virtue of the generalized hyperbolic-function method [6] we assume that the exact solutions of (1) where E m (t), F n (t), (t) 6 = 0 and (t) are all differentiable functions. The x-linear form and the like are only for the purpose of the easier work.
Since the underlying mechanism for the solitonic features to occur is that different effects that act to change wave forms, i. e., dispersion, dissipation, and nonlinearity, either separately or in various combinations, are able to exactly balance out, we are able 
with at least E 1 (t) or F 0 (t) being non-zero, thus giving rise to three possibilities as follows:
Case I -Family I: F 0 = 0 but E 1 6 = 0.
We substitute Ansatz (3) into (1) with computerized symbolic computation, equating to zero the coefficients of like powers of Tanh and x, so that x 2 Tanh 3 : 0 (t) = 0 or = real constant (4) where the prime represents derivative with respect to t, so that we must have 
This way we have found the first family of exact analytic solutions of (1), which is solitonic, as follows:
which needs to satisfy 4 constraints, i. e.,
Inequality (5) Inequality (7) (9) (10):
In fact, there are 2 classes in this family, for = 1.
Samples of Family I
Solitary waves can be chosen as the samples to represent this family, with the travelling-wave assumption 
We thus get the Family I-(b) solitary-wave solutions of (1) u(x t) = 
In fact (25) leads to two families as follows:
Family II-(a): c = 0.
Continue the work, and we get Case III: F 0 6 = 0 and E 1 6 = 0 It will be shown that in this case we have to consider (1) in the complex field. Substituting Ansatz (3) into (1) 
Conclusions and Discussions
By virtue of the generalized hyperbolic-function method and computerized symbolic computation, we have obtained certain exact analytic solutions of (1), which are all solitonic.
Some of the solitonic features have been pictured out: Figs. 1 and 2 demonstrate the shock-wave structures for (17) and (22), respectively, while Figs. 3 and 4 illustrate the bell-shaped solitary waves in the sense of (29) and (33), respectively. In all these figures, the numerical values chosen for the free parameters are purely for the picture drawing or qualitative analysis.
In reality, the detailed application of the solitonic solutions requires a judicious choice of those parameters, depending on each underlying physics mechanism under investigation.
Finally, it is of special interest to note that the aforementioned solitonic features are observable with the corresponding experiments.
